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Description

[0001] The present application relates to U.S. Patent
Application serial no. 10/008,581, entitled "Networked
Subscriber Television Distribution, which was filed on No-
vember 13,2001, which claims the benefit of provisional
patent application no. 60/248,485, entitled "Wireless Re-
mote Display Settop Box" filed on November 14, 2000.

TECHNICAL FIELD

[0002] The present invention is generally related to a
communications system and its distribution and, more
particularly, is related to a system for a primary device
that detects the presence of a remote device using wire-
less connectivity. A system reflecting the preamble of
claim 1 is disclosed by EP 1 175 087.

BACKGROUND OF THE INVENTION

[0003] Communications systems, such as a cable tel-
evision system, transmit signals from a headend facility
to a plurality of receiving, or set-top, devices. A customer
may subscribe to varying levels of service that may in-
clude multiple set-tops in the customer’s premises. The
set-top devices in the same premise are typically con-
nected via coaxial cable to a junction box that is connect-
ed to the distribution network. Each set-top can then re-
quest and receive different television channels through
the distribution network.
[0004] In some instances, theft of television services
occurs, and, as a result, manufacturers develop products
designed to limit or eradicate theft. For example, one
weakness in the system has been the ability for one sub-
scriber to share set-tops and, hence, service with another
subscriber, where only one subscriber is paying for serv-
ice. In areas, such as an apartment building or homes
that are very close, it is rather easy to run additional co-
axial cable from a junction box located at the paying sub-
scriber’s premises to a second location outside of the
premises. The nonpaying subscriber(s) simply connects
one of the paying subscriber’s remote devices with co-
axial cable to the junction box or a master set-top. The
system operator charges the subscriber for the master
set-top and discounted remote set-tops, and the paying
and nonpaying subscribers then share that bill, thereby
essentially cutting each of their costs in half. There is a
need, therefore, for the system operators to prevent this
type of theft.
[0005] Other conventional art is disclosed by US
6,151,493.
[0006] The present invention is defined in the append-
ed claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The invention can be better understood with ref-
erence to the following drawings. The components in the

drawings are not necessarily to scale, emphasis instead
being placed upon clearly illustrating the principles of the
present invention. Moreover; in the drawings, like refer-
ence numerals designate corresponding parts through-
out the several views.
[0008] FIG. 1 is a block diagram of a typical video dis-
tribution scheme.
[0009] FIG. 1A is a block diagram of an embodiment
of the present invention.
[0010] FIG. 1B is a block diagram of an alternative em-
bodiment of the present invention.
[0011] FIG. 1C is a block diagram of a second alter-
native embodiment of the present invention.
[0012] FIG. 1D is a block diagram of a third alternative
embodiment of the present invention.
[0013] FIG. 1E is a block diagram of a fourth alternative
embodiment of the present invention.
[0014] FIG. 2 is a schematic diagram of the master set
top box as seen in FIG. 1C and FIG. 1D.
[0015] FIG. 2A is a flowchart illustrating the operation
of the master set top box as seen in FIG. 2.
[0016] FIG. 3 is a schematic diagram of the remote set
top box as seen in FIG. 1D.
[0017] FIG. 3A is a flowchart illustrating the operation
of the remote set top box as seen in FIG. 3.
[0018] FIG. 4 is a block diagram illustrating the devices
that could house the remote set top box, among others.
[0019] FIG. 5 is a flowchart illustrating the operation of
the linking between the Internet browser and the televi-
sion viewer.
[0020] FIG. 6 is a block diagram illustrating an embod-
iment of the remote set top box as a wireless distribution
hub.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0021] The preferred embodiments of the invention
now will be described more fully hereinafter with refer-
ence to the accompanying drawings, in which preferred
embodiments of the invention are shown. The invention
may, however, be embodied in many different forms and
should not be construed as limited to the embodiments
set forth herein; rather, these embodiments are provided
so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled
in the art. Furthermore, all "examples" given herein are
intended to be non-limiting.
[0022] The present invention is directed towards the
enablement of a primary device that detects the presence
or absence of a remote device. Preferably, using a wire-
less technology as described hereinbelow, the primary
device communicates with remote devices to ensure that
they are in fact the intended devices associated with the
primary device and that they are within a predetermined
physical distance. If it is determined that a remote device
is within the predetermined distance, which can be a
range with tolerances, the remote device can receive au-
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dio/video signals from either the primary device or the
headend facility depending upon the system. Further in-
formation regarding how the remote device receives sig-
nals directly from the primary device can be found in co-
pending U.S. patent application no. 10/342,670 entitled
"Networked Multimedia System" filed on January 15,
2003. If it is determined that the remote device is outside
of the predetermined range, the primary device sends a
signal to the headend facility indicating that the remote
device is no longer within the predetermined distance. In
response, the headend facility disables the remote de-
vice, thereby preventing that remote device from receiv-
ing audio/video signals either from the primary device or
the headend facility.
[0023] Referring to FIG. 1, a typical video distribution
scheme among cable service providers is shown. The
headend service provider 1 generally receives a plurality
of audio/video (often referred to as video herein) televi-
sion programs (media content instances) either through
a direct connection to another source, or through a sat-
ellite communications network. The headend service
provider 1 then modulates the plurality of programs into
what is ultimately a single audio/video signal. In alternate
implementations, broadband multiplexing techniques
are used, allowing the plurality of programs to be multi-
plexed into a plurality of channels, or program streams,
prior to being multiplexed again into the single audio/
video signal. Furthermore, the headend 1 sends out-of-
band signals that implicate interactive program guide ap-
plications, and other applications used by the subscriber.
The multiplexed audio/video signal is then distributed
through a distribution network 5. Ultimately, the multi-
plexed audio/video signal arrives at the set top box 10,
generally through a coax cable 15 running from a drop
box to the set top box located in a house. At the set top
box a program stream is tuned, decoded (as necessary),
and sent to the television 20 for viewing. The distribution
system above is modified by the implementation of the
various embodiments of the present invention, described
hereinafter.
[0024] One embodiment of the present invention is
generally implemented as a wireless network of set top
boxes. Referring to FIG. 1A, one embodiment of a wire-
less subscriber television system can be seen. In gener-
al, this embodiment of the invention comprises a master
set top box 100 that receives the multiplexed audio/video
signal on connection 15 from a headend service provider
1 (FIG. 1) and outputs an audio/video television signal
for communication to a remote laptop computer 101. The
master set top box 100, in one example, among others,
can be a relatively standard set top box (similar to that
seen in FIG. 2, without the network device 110, and hav-
ing a second RF driver 267 output and being configured
to receive remote control commands through a serial
connection), which is connected to a computer 102
through a coaxial (coax) cable 113, or other data cable,
connected to the output of the master set top box 100.
[0025] The computer 102 receives the audio/video sig-

nal through a streaming video capture card 103 from the
master set top box 100. One example of such a streaming
video capture card is an Osprey card, available from
ViewCast.com of Dallas, Texas through its Osprey Video
division based in Morrisville, North Carolina. The stream-
ing video capture card 103 takes the analog input and
converts it to digitized video signal. The card then draws
the video signal on a frame buffer 104 of the computer
102 through the processor 105. The frame buffer 104 is
located in memory 106, and the frame buffer 104 is nor-
mally written to the video card 107 for viewing on a mon-
itor 108. This implementation, however, uses an encoder
109, stored in memory 106, to read the computer frame
buffer 104 and uses the encoding software 109 to digitally
compress the video signal before sending it to a network
card 114. One example of such encoding software 109
would be Microsoft NetMeeting, which is available from
Microsoft Corp. of Redmond, Washington. Further ex-
amples of such encoding software include, among oth-
ers, Windows Media Player, also available from Microsoft
Corp. of Redmond, Washington, and RealPlayer, avail-
able from RealNetworks, Inc., of Seattle, Washington. In
this implementation the network device is an Ethernet
card 114 attached to an IEEE 802.11b (wireless Ether-
net) device 110, via an Ethernet cable. The wireless Eth-
ernet device 110 may be either a peripheral device or a
card installed into the computer 102.
[0026] After receiving the digitally compressed audio/
video signal, the master wireless Ethernet device 110
then modulates the audio/video signal and sends it over
a wireless link 111 to remote wireless Ethernet device
112. The remote wireless Ethernet device 112 then de-
modulates the audio/video signal and transfers it to the
laptop computer 101 through an Ethernet connection to
an Ethernet card (not shown) in the laptop. Alternatively,
the remote wireless Ethernet device 112 could also act
as the Ethernet card and transfer the audio/video signal
to the laptop 101 through a serial port or universal serial
bus (USB) connection. The laptop computer 101 is a con-
ventional laptop computer that can include a decoder,
implemented in either software or hardware, and de-
codes the received audio/video signal and writes the de-
coded video to the laptop display. One skilled in the art
would recognize that the remote laptop computer 101
can be replaced by numerous other viewing devices. One
such example is a desktop computer, which could be
connected to the wireless device 112 via USB or periph-
eral component interconnect (PCI) buses. As one skilled
in the art can further imagine, this invention is not limited
to merely the IEEE 802.11b communication standard,
but may be used on any wireless standard capable of
transmitting video quality signals in accordance with this
description, e.g. IEEE 802.11a, 802.11g, Bluetooth 2.0,
HomeRF 2.0, HiperLAN/2, and Ultra-Wideband, among
others, along with proprietary extensions to any of these
standards. Moreover, one skilled in the art will recognize
that these embodiments can also be extended to wired
medium standards, replacing link 111, such as the Home-
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Plug standard which uses existing power lines in a home
to transmit a piggyback a high-frequency Ethernet-type
signal onto a low frequency power signal, and the
HomePNA standard which uses the twisted pair wires of
the telephone pre-wired into a house to pass data signals.
[0027] The master wireless Ethernet device 110 is also
capable of receiving control signals (e.g. remote control
commands), generated by the remote laptop computer
101 in response to user input and transmitted to the mas-
ter wireless Ethernet device 110 by remote laptop wire-
less Ethernet device 112. The master wireless Ethernet
device 110 demodulates these signals and relays them
back to the master set top box 100 through the serial
interface 115 via a connection 104 from the computer
102 to a serial port on the master set top box 100. The
memory of the computer in this embodiment would fur-
ther include software to recognize these control signals
to relay them to the serial interface 115 for transmission
to the master set top box 100.
[0028] The wireless Ethernet devices 110, 112 de-
scribed in this embodiment include devices made accord-
ing to the IEEE 802.11b standard. In general, IEEE
802.11 b devices for use with computers have become
widely available from a variety of vendors. The IEEE
802.11b standard operates on the two lowest layers of
the OSI seven layer model, the data link and physical
layers. At the physical layer lies the radio technology.
The wireless Ethernet devices 110, 112 operate in the
2.4GHz Industrial, Science and Medical (ISM) band ac-
cording to a direct sequence spread spectrum (DSSS)
protocol. The band varies slightly internationally, but was
chosen in part because it does not require licensing in
the countries in which it is recognized. The DSSS divides
the bandwidth into 14 22-MHz channels, all but three of
the channels slightly overlapping the adjacent channels.
Data is sent directly across one channel. Noise compen-
sation is allowed through a method called "chipping,"
whereby each bit of data is converted into a set of redun-
dant bit patterns, called "chips." This redundancy, along
with spreading the signal out over 22MHz, provides a
sort of error checking and correction that can recover
data in many instances without necessitating retransmis-
sion.
[0029] The DSSS protocol was also chosen for the
802.11b standard because of its higher transmission
rate. Frequency hopping spread spectrum, used in some
other 802.11 standards, is inherently limited to a bit trans-
fer rate of around 1-2Mbps because of FCC regulations.
In comparison, the DSSS method as implemented in
802.11b is capable of about 10-11Mbps. The increase in
speed is due in part to the DSSS protocol, however, it is
also due in part to the use of complementary code keying
(CCK). This method consists of a set of 64 8-bit code
words, whose unique mathematical properties allow
them to be distinguished from each other, even in the
presence of heavy noise. CCK encodes 8 bits per carrier
using quadrature phase shift keying modulation and a
transfer rate of 1.375 million symbols per second in order

to obtain the higher data rate.
[0030] The 802.11b data link layer is comprised of two
sublayers: the logical link control (LLC) and the media
access control (MAC) sublayer. The LLC is the same as
other 802 LANs, however, the MAC sublayer is some-
what different from those wireless standards. The MAC
uses a carrier sense multiple access (CSMA) protocol
much the same as in regular Ethernet standards, hence
the nickname, wireless Ethernet. It is designed to support
multiple users by having the sender sense the carrier
prior to transmitting a signal.
[0031] However, collision detection (CSMA/CD),
which is used in regular Ethernet applications, is not pos-
sible. The reason for this lies in the fact that in order to
detect a collision the transmitting system must be able
to listen and transmit at the same time. Radio systems
cannot listen and transmit at the same time because the
transmission drowns out the receiver’s ability to listen.
[0032] Instead, the 802.11b standard uses collision
avoidance (CSMA/CA), which attempts to avoid colli-
sions by using packet acknowledgement (ACK). Thus,
when a station wants to transmit, it first listens. If the
station hears no transmissions it waits an additional ran-
dom period of time, listens again, and if still no signal is
present it transmits. The transmitting station then listens
for an ACK. If no ACK is received, a collision is assumed,
and the station again waits a random period of time before
transmitting. This process continues until an ACK is re-
ceived from the target destination.
[0033] The MAC sublayer also provides a request to
send (RTS) and clear to send (CTS) protocol for opera-
tion. In this implementation, when the transmitting station
wants to send information, it can send the access point
an RTS. The access point then responds with a CTS.
Since all devices within the access point’s range hear
the CTS signal, all other devices stop transmission. This
insures that the transmitting station will be allowed to
send its signal without collisions caused by transmissions
from other end points.
[0034] The MAC sublayer provides two final noise re-
sistance features: a cyclic redundancy check (CRC) and
packet fragmentation. The CRC is used to detect errors
in the transmission of the data by attaching a checksum
to the transmission. In normal Ethernet, this error check-
ing is handled at a higher level; however, the higher like-
lihood of error makes the error checking more efficient
at the MAC level in 802.11b. Packet fragmentation allows
larger packets to be split up into numerous smaller pack-
ets. Generally, the larger the packet, the more likely an
error is to have occurred during transmission. Therefore,
instead of being forced to retransmit the large packing,
small packets are used, such that an error in one small
packet leads only to the retransmission of that one small
packet.
[0035] The final point with regard to the MAC sublayer
is that it provides for a so-called point coordination func-
tion (PCF), wherein a single point controls access to the
media. This is particularly important in this embodiment
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of the present invention because it provides a sort of qual-
ity of service with respect to time-bounded data such as
voice and video. Here an access point will allow for a
period of time for each station to broadcast without com-
petition from other endpoints controlled by the access
point. This allows for the system to guaranty that a signal
will arrive within a certain period of time.
[0036] Referring now to FIG. 1B, one can envision a
second embodiment of the present invention. Here the
computer 102 in FIG. 1A has been eliminated. Input sig-
nal encoding is performed inside a master set top box
130 (which is similar to 160, FIG. 2, without the wireless
Ethernet device, and having a second RF driver 267 out-
put and may not have a second tuner), which converts
an audio/video signal received from a headend service
provider 1 into a digitally compressed audio/video signal.
Alternately, the signal received on the coax cable from
the headend service provider 1 could be received in a
digitally compressed form, such as MPEG, in which case,
there would be no need, in some implementations, for
the master set top box 130 to further digitally compress
the signal. The compressed digital audio/video signal
from the master set top box 130 is connected through a
connection 131 (such as a USB connection, among oth-
ers) to a master wireless Ethernet device 110. The master
wireless Ethernet device 110 then modulates the com-
pressed digital audio/video signal and transmits the com-
pressed digital audio/video signal through a wireless link
111 to a remote wireless Ethernet device 112. The re-
mote wireless Ethernet device 112 then sends the signal
to a remote laptop computer 101, which, through a hard-
ware or software implementation of a decoder, decodes
the compressed digital audio/video signal and sends it
to the display.
[0037] The remote control functions in this embodi-
ment would operate similarly to the previous embodi-
ment, however there would be no computer to act as
intermediary, so the signals should be sent in a form that
the master set top box 130 will recognize. These com-
mands can be relayed to the master set top box 130 via
connection 132, entering the master set top box through
a serial port 268 (FIG. 2) for remote control commands.
[0038] Referring to FIG. 1C, one can envision elimi-
nating the separate wireless Ethernet devices 110, 112
in FIG. 1B, and installing wireless Ethernet, for example,
capability into the set top boxes themselves. A master
set top box 160 is equipped with a wireless network de-
vice, which transmits the compressed digital audio/video
signal via antenna 161 through a wireless link 111 to a
remote wireless Ethernet device 163. The remote wire-
less Ethernet device 163 in this embodiment takes the
form of a PCMCIA card, but one can also envision the
full integration of wireless Ethernet capability into the lap-
top computer 101 itself. The PCMCIA card 163, when
plugged into the computer, can rapidly demodulate the
audio/video signal and communicate the incoming audio/
video signal to the laptop computer 101, which then de-
codes the compressed digital audio/video signal and

sends the decoded audio/video signal to the display of
the laptop 101. The result in each of these embodiments
is a sequence of television pictures (video and audio) on
a laptop computer. The wireless system of master and
remote set top boxes 160, 170 does not necessitate that
the viewing device be in close proximity to a coax cable
outlet, thus creating a mobile television viewing appara-
tus, wherein the viewing device can be moved and carried
around while viewing.
[0039] Referring to FIG. 1D, one can envision elimi-
nating a household coax cable outlet in favor of a wireless
link from a master set top box 160 to a remote set top
box 170. The master set top box 160 receives an audio/
video signal 15 from the headend service provider 1 and
encodes the audio video signal, digitally compressing it,
if it is received in analog form. The encoded television
signal would then be sent from the master set top box
160 to the remote set top box 170, where it would travel
to a television 171 via coax cable 172 connection. This
embodiment would also eliminate the inferred require-
ment that a television be located in close proximity to a
coax cable outlet, thus effectively creating a portable tel-
evision viewing apparatus.
[0040] Additionally, the wireless communication
shown in FIG. 1D can also be used to transmit and receive
a proximity signal (i.e., a signal that determines whether
or not a remote device is within a predetermined dis-
tance). A receive signal strength indication (RSSI) signal
can be used to determine the distance between the pri-
mary device 160 and at least one remote device 170.
The RSSI signal is a measure of the received power
strength of the remote device. From this measured power
strength, the primary device 160 via software determines
an approximate distance between the two devices 170,
160.
[0041] In an alternative embodiment, the underlying
radio frequency (RF) communications mechanism could
be ultrawideband (UWB), an RF technology that uses
extremely short bursts of RF energy to communicate.
UWB provides a direct physical measurement of distance
as part of establishing a communications link. In other
words, precise location is actually a side effect of estab-
lishing two-way communications. In response to the
headend facility 1 sending a proximity detection signal,
the primary device 160 runs the proximity detection soft-
ware via the wireless accessory 161. The communica-
tions link between the primary and remote devices can
be encrypted and/or authenticated to prevent customers
from deceiving the communications link. Accordingly, the
encryption ensures that the primary and remote devices
are indeed communicating to each other. Many encryp-
tion systems can be used, an acceptable example of
which is discussed in U.S. Patent No. 6,157,719, filed
July 31, 1998, entitled Conditional Access System. Other
encryption schemes or authentication schemes include
using a message numbering scheme that ensures the
uniqueness of each message that prevents messages
from being replayed.

7 8 



EP 1 673 937 B1

6

5

10

15

20

25

30

35

40

45

50

55

[0042] When the approximate distance is determined
to be within the predetermined distance, which may in-
clude some tolerances, the remote device 170 is enabled
to receive audio/video signals. When the approximate
distance is further than the predetermined distance, the
primary device 160 communicates with the headend fa-
cility 1 (FIG. 1) via a signal indicating that the remote
device 170 is no longer within the predetermined dis-
tance. At this time, the headend facility may discontinue
the service to the remote device 170, which discontinues
the signals sent directly by the headend facility 1 or the
signals sent by the primary device 160. It is assumed that
the remote device 170 may have been moved from the
originally intended subscriber to another non-intended
subscriber who may be sharing the service with the pay-
ing subscriber.
[0043] The predetermined distance may be configured
in the primary device 160 in several ways. In a preferred
embodiment of the present invention, the distance may
be a default setting in the primary device 160. When the
service provider installs the primary and remote devices
170, 160, the installer may also run a set-up procedure
that sets a replacement predetermined distance, which
may be a potential furthest distance that the remote de-
vice 170 will be from the primary device 160.
[0044] Finally, referring to FIG. 1E, shown is another
embodiment of the present invention using, alternatively,
the HomePlug or Home phoneline networking alliance
(HomePNA) standards. The HomePlug standard, as was
discussed earlier, uses pre-existing power-wires to trans-
mit a high frequency signal from one power outlet in a
home to another power outlet in a home. This enables
home networking without the necessity of opening the
walls of the house and putting in new network wiring. The
HomePNA standard is similar in that it operates on pre-
existing wires in the home, but it uses the telephone wir-
ing instead of the power wiring. Thus, in this embodiment,
the master set top box 185 receives the video input signal
on connection 15 from the headend 1. The master set
top 185 is configured with a network device that uses
either the HomePlug or HomePNA standard. When the
network device is a HomePlug card, the master set top
box will send the information through connection 180 to
a normal household power outlet 181. When the network
device is a HomePNA card, the master set top box will
send the information through connection 180 to a phone
jack. The pre-existing wiring (not shown) then carries the
signal to every other like outlet in the home. When a re-
mote set top 186 is plugged into another power outlet
183 or telephone jack 184 via connection 185, the signal
can be received and demodulated by a HomePlug or
HomePNA network device in the remote set top box 186,
depending on which card the master set top box 185
uses. The remote set top box 186 can then send the
signal to the television 171 for viewing.
[0045] Referring now to FIG. 2, a block diagram of one
example of the integrated master set top box 160 of the
wireless system can be seen. First, a cable signal 15

from the headend service provider 1 is introduced into
the master set top box 160 through a communications
interface 205 that can, preferably, direct data in both di-
rections, to and from, the headend service provider 1.
The incoming cable signal 15 arrives at a tuner 210, which
filters out the unwanted source signals (i.e. television sta-
tions/programs or channels) and tunes to a selected tel-
evision signal, decoding and/or de-scrambling the tele-
vision signal coming into the master set top box 160, as
necessary. In some embodiments the tuner 210 will also
include a demultiplexor because the tuned signal actually
contains several different "programs," or television sig-
nals, multiplexed into the same tuned program stream.
A demultiplexor would select the particular station, or tel-
evision signal, from the channel or program stream that
has been tuned.
[0046] The master set top box 160 can also include a
second tuner 215, such that the master set top box can
also transmit an independent signal 220 to a co-located
viewing device (e.g. a television), through an RF driver
267. In the case where the master set top box 160 in-
cludes a second tuner 215, it can also include an infrared
receiver/driver 225, which controls the second tuner 215
through the controller 230. Another embodiment, among
others, includes only one tuner 210, an RF driver 267,
and an infrared user interface 225 for a remote control,
such that the co-located viewing device and remote de-
vice receive versions of the same television signal.
[0047] The output of the tuner 210 typically goes
through an encoder 266, which is, in one implementation,
a program residing in memory 250 and running on the
platform 255. Alternately, the encoder 266 could be a
hardware package installed into the master set top box
160. A hardware package, such as an application specific
integrated circuit (ASIC), would likely provide a more high
speed solution to the encoder, but would raise costs.
When the signal received from the headend service pro-
vider 1 is analog, the controller would instruct the encoder
266 to convert the tuned signal to a compressed digital
signal that can be transmitted via any of the wireless
standards mentioned above. Otherwise, the controller in-
structs the window manager application to merely write
a tuned signal to the wireless interface 260 because the
encoding is already present.
[0048] In the current embodiment, Microsoft NetMeet-
ing software, executing in memory 250 and 315, is used
as the encoder 266 to facilitate the transfer of the video
signal. Microsoft NetMeeting uses H.263 encoding, but
many other forms of digital compression exist. A few of
them easily identifiable are H.323, H.324, MPEG-1, low
bit-rate MPEG-2, MPEG-2 and MPEG-4, each of which
could be substituted for the H.263 digital compression,
but may not achieve the same low latency result achieved
in the present embodiment without some modification
consistent with the teachings herein.
[0049] Video compression is used because of the lim-
ited bandwidth in a wireless link. The data rate needed
to transfer MPEG-2 video is approximately 4Mbps at the
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low end. By compressing the data, one can send more
data across the link over the same period of time, effec-
tively increasing the data transfer rate. However, in the
current implementation using the H.263 compression
technology the data transfer rate is approximately
1.5Mbps, considerably lower than MPEG. Consequently
the video quality is limited at the remote viewing device,
because the same video stream is transferred using less
bandwidth. However, wireless links such as 802.11a
make high data compression ratios less important, pos-
sibly eliminating the need for high compression ratios
completely. However, as will be discussed later, the H.
263 standard still may be as good of a solution as any
with regard to low latency, when changing the channel
or requesting the program guide from the master set top
box. Alternately, a low bit-rate MPEG-2 encoder could
also fulfill the need for low latency at the remote viewing
device.
[0050] The H.263 standard as used in this application
was developed by the International Telecommunications
Union. The first means of compression used in H.263 is
motion compensation. Motion compensation works for
translational motion (i.e. items traveling across the pic-
ture, or camera panning), not for zooming or rotational
motion within a picture. Compression is achieved here
by transferring only a motion vector rather than transfer-
ring the pixel values for the entire picture. However, rather
than remaining static, more often there is an error be-
tween the frame predicted using only motion vectors and
the actual frame. Here a discrete cosine transform meth-
od is used to encode the translational errors. This error
signal is then sent to the receiving end to enhance the
picture received.
[0051] The H.263 standard also uses the discrete co-
sine transform (DCT) to compress the image. In the H.
263 standard, a two-dimensional DCT is applied to 8x8
blocks of pixels in the image to be compressed. The co-
efficients that are achieved are then quantized. This
quantization is where the compression actually takes
place. Many of the coefficients are very small, and thus
become zeros after being quantized. Moreover, the larg-
er DCT coefficients correlate to higher frequency signals.
The human eye, however, is less sensitive to high fre-
quency deviations, and therefore, a high quantization fac-
tor can be used on these coefficients without sacrificing
much in terms of video quality. Thus a large DCT coeffi-
cient can effectively be made smaller in order to achieve
a higher compression ratio.
[0052] The H.263 standard then uses run length en-
coding to compress the quantized DCT coefficients. Run
length encoding encodes a series of consecutive pixels
containing the same color as a single codeword. For ex-
ample, if a series of data contained twelve zeros, the
runlength encoding would merely transfer something
such as "12 0", rather than transferring twelve separate
zeros, "000000000000." Clearly the first method of trans-
ferring the number of repeaters and the number repeated
takes up less bandwidth than transferring the whole se-

ries of numbers. Thus, the compression ratio can be fairly
high in situations where there are like color pixels located
adjacent to one another.
[0053] While the H.263 method is a good standard for
achieving high video compression ratios, there are many
better standards with respect to video quality. For the
most part, consumers have been satisfied with seeing
low quality video in the video conferencing software area,
which is why videoconferencing tools are designed for
low bit rate and low latency. However, the same consum-
ers are not likely to be so willing to settle for low quality
video with respect to the entertainment area in general,
and television especially. Recent evidence of consumer
demand for high quality video can be seen in the unprec-
edented rate of acceptance of DVD as the standard in
home entertainment systems. Thus higher quality stand-
ards like MPEG-1, 2 and 4, along with H.323, H.324 may
eventually replace H.263 in the present embodiment.
[0054] However, the drawback to replacing H.263 is
that the other compression standards use more compli-
cated algorithms that delay the transmission of a new
signal from the source. Thus, when the user changes a
channel, he/she may not see the effect of the channel
change for a few seconds, until the new signal has had
a chance to be compressed, transmitted, received and
decompressed. High latency in the program change re-
sponse time is otherwise concerning, and the H.263 so-
lution limits the latency between a requested channel
change, program guide or any other request to less than
two or three seconds, and preferably to less than one-
half second.
[0055] The H.263 standard has low latency and, as
such, may still be an ideal solution to the latency problem.
In an effort to address both the problem of picture quality
and the problem with picture latency, an encoder is in-
cluded in the preferred embodiment that would employ
both an H.263 standard and a higher quality standard.
MPEG may be the ideal standard for such a situation
since it uses the same compression algorithms as H.263.
In one sense, H.263 is a lower quality version of the
MPEG compression standard.
[0056] Alternatively, one skilled in the art would recog-
nize that a low bit-rate MPEG-2 signal could be used in
place of the H.263 encoder. The low bit-rate MPEG-2
signal would be encoded such that there was low latency,
in the range of less than a second, between the reception
of a user input and the changed signal arriving at a view-
ing device.
[0057] Recognizing this, the encoder 266 at the master
set top box could start sending the information immedi-
ately, or as soon as a low quality H.263 or low bit-rate
MPEG-2 signal could be ready to send. Then, in one
embodiment, as the system becomes ready to compress
at a higher quality the signal received from the headend
service provider 1, the master set top box 160 could start
changing the encoding parameters to increase quality.
Other embodiments include maintaining the lower quality
video compression.
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[0058] As these encoding parameters are changed, it
may be necessary to include a flag in the transmission.
The flag would include an information signal containing
the proper decoding parameters, such that a decoder in
the receiving device 101, 163, 170, 186 could properly
decode the signal. This information signal could be in-
cluded in a header packet, out-of-band data packet, or
any other location where it might be possible to include
overhead information to be sent to the receiving device.
Such a flag could comprise a predetermined bit pattern
of sufficient length, followed by the parameters used to
decode a certain audio/video packet received, and end-
ing with the same predetermined bit pattern. Since the
video bit rate is typically lower than the channel capacity,
there is extra bandwidth left over for this type of informa-
tion. Alternatively, the decoder at the receiving device
may include some sort of digital signal processor algo-
rithm that recognizes the digital encoding parameters of
the sent signal and decodes the signal accordingly.
[0059] One can envision many different possible alter-
natives to the embodiment disclosed above. One possi-
ble option could include two different audio/video signals
that are simultaneously transmitted to the remote set top
box (or other receiving device) on different frequency,
time-division, or code-division channels, depending upon
the system. The controller at the remote set top box would
decide to show the H.263 or low bit-rate MPEG-2 signal
for a period of time immediately following a change of
channel or other request. Then, at some point in time,
after the higher quality video signal has finished encoding
and started transmitting, the controller at the remote set
top box could then splice together the higher quality sig-
nal into the lower quality signal. This splicing would occur
after the decoding of the audio/video signal, and gradu-
ally the lower quality signal would be removed, leaving
only the high quality signal to be displayed.
[0060] Another method that can be envisioned could
use a process whereby a single high quality compression
signal is created and transmitted. However, since the en-
coder 266 and decoder of the high quality compression
will take more time from the total time budget, time must
be cut from the budget in other places. The most effective
location to cut time use is in a decoder input buffer (not
shown). The input buffer might be completely eliminated
immediately after a user input. Thus, the delay associat-
ed with the input buffer is reduced. While the signal is
being immediately transferred to the screen, the input
buffer can be reinstated, removing its susceptibility to the
jitter problems normally associated with small input buff-
ers. One or more of these methods may be used in so-
lutions to the need for low latency in a distribution system.
[0061] A further option would exist where the video in-
put signal on connection 15 from the headend service
provider is already MPEG-2 encoded. In this environ-
ment, the master set top box 160 could pass the signal
directly to the wireless network device 260 after tuning
210. Alternatively, the master set top box could re-en-
code the video input signal after tuning to a lower bit-rate

encoding format. The lower bit-rate encoding format
could take the form of either H.263 or a low-bit-rate ver-
sion of MPEG-2, among others. Either of these methods,
among others, can transfer the audio/video signal to the
remote set top box 170.
[0062] After digitizing and compressing the data, the
encoder 266 residing on the platform 255 then preferably
sends the encoded signal to an optional encryption de-
vice (not shown) also residing in memory 250, running
on the platform 255. The encryption device is used so
that the communications of the television signal cannot
be intercepted and bootlegged without permission. Many
encryption systems can be used, an acceptable example
of which is discussed in U.S. Patent No. 6,157,719, filed
July 31, 1998, entitled Conditional Access System.
[0063] After the encryption, the controller 230 sends
the audio/video signal to the wireless Ethernet module
260, which is preferably capable of transferring up to
10Mbps. Alternatively, this module can also be a fast
wireless Ethernet (IEEE 802.11a) module capable of
transferring up to 54Mbps, an IEEE 802.11g module ca-
pable of transferring over 20Mbps, a Bluetooth 2.0 mod-
ule capable of transferring up to 10Mbps, a HomeRF 2.0
module capable of transferring up to 10Mbps, an Ultra-
Wideband module, or any other network device designed
to transmit video quality signals (i.e. greater than about
4-5Mbps). The wireless Ethernet module 260 modulates
the signal and sends it through antenna 161 to remote
set top box 170.
[0064] Controller 230 can also be configured to receive
control signals from the remote set top box through a
wireless interface 260 in the master set top box 160. An-
other method for a user to enter commands is the user
interface 225, which allows the user to control the master
set top box 160 with buttons 240 on the front of the set
top box. The functionality for the remote control located
at the remote set top box is discussed in more detail
below.
[0065] Another feature that can be added to the
present embodiment is an interactive program guide.
When present, program guide generator 245 is prefera-
bly an application that resides in memory 250 that can
generate the interactive program guide output for a co-
located television or viewing device. Moreover, in one
embodiment the program guide generator 245, gener-
ates the program guide for the remote set top box viewing
device as well as for the master set top box 160. When
a user command is received at the controller 230 request-
ing the program guide, the controller 230 can use the
program guide application 245 with an associated pro-
gram information database (not shown) residing in the
memory 250 to generate the program guide output and
instruct a window manager application (also residing in
memory and running on a platform 255) to write the signal
to the viewing device.
[0066] The program guide generator 245, preferably,
works by receiving a broadcast file system (BFS) signal
from the headend service provider 1 that continuously

13 14 



EP 1 673 937 B1

9

5

10

15

20

25

30

35

40

45

50

55

updates the database in the program guide generator
245. It does this according to a sort of carousel method,
continuously providing program information over and
over again. When a set top box wants to get particular
information, it waits until the particular information comes
around on the carousel BFS signal, and then downloads
the information. As one skilled in the art will recognize,
alternatively, instead of passing the program guide as an
image representation to the remote set top box 170, the
system could be configured to pass only the contents of
the program information database to the remote set top
box 170, thus saving bandwidth. Further bandwidth sav-
ings can be achieved by transmitting only a portion of the
program information database, as needed by a user of
the remote set top box 170. Of course, in either case,
remote set top box 170 would run an application to inter-
pret and display the interactive program guide.
[0067] Referring now to FIG. 2A, shown is a flowchart
further illustrating the operation of the master set top box
160 (FIG. 1D). First, the master set top box 160 receives
a multiplexed video signal 270 from the headend service
provider 1 (FIG. 1). The master set top box then deter-
mines whether or not the video input signal correspond-
ing to the currently tuned television programming (media
content instance) is a digital signal 271. If the signal is
not a digital signal, the flowchart illustrates that the master
set top box 160 senses whether or not a program stream
change has been selected 272. If there has been a pro-
gram stream change, the tuner 160 tunes a new station
273, otherwise the tuner continues tuning the same pro-
gram stream 274. Next, the video signal is encoded 275.
If the encoding occurs soon after a program stream
change, in some embodiments the encoder encodes the
signal in a low quality video format. After, a period of time
without a channel change, or a period allowing a higher
quality video signal to be encoded, the signal is encoded
in the higher quality format. After encoding the video sig-
nal, the signal is optionally encrypted 276, depending on
the embodiment. Finally, the signal is transmitted 277,
and the process starts over again. Returning to the digital
video signal test 271, the master set top box 160 tests
whether there has been a program stream change 278.
If there has been a program stream change, the new
program stream is tuned 279, otherwise, the master set
top box continues tuning the same program stream 280.
The digital signal is then optionally encrypted 276 and/or
re-encoded to a lower bit-rate encoding 281, depending
upon the embodiment, and transmitted to the remote set
top box 277. In other words, one or both of steps 276 and
281 are omitted in some embodiments. Furthermore, the
steps of the process of FIG. 2A may be combined or
altered in other embodiments to accomplish one or more
of the functions described above.
[0068] Referring now to FIG. 3, the remote set top box
170 receives the wireless signal through antenna 300,
which in the case of a wireline transmission system would
be a communications interface. The wireless Ethernet
device 305 then demodulates the signal such that the

output of the wireless Ethernet device 305 is essentially
a duplication of the input signal at the wireless Ethernet
interface 260 (FIG. 2) of the master set top box 160. The
output signal from the wireless Ethernet interface 305
can then be de-scrambled, if it was scrambled at the mas-
ter set top box 160. After de-scrambling, the signal is
then able to be decoded 340. Each of these functions
resides on the platform 310 in memory 315, but could
also be implemented in hardware.
[0069] The decoder 340 can be used in any of three
ways, according to the viewing device attached. The first
embodiment converts the compressed digital signal into
an analog audio/video signal. The second embodiment
of the decoder 340 exists in the event that the remote
viewing device is a digital viewer without decompression
capability. Finally, there is the case where the remote
viewing device comprises the capability to handle digit-
ally compressed audio/video signals such as H.263, H.
323, H.324, etc.
[0070] The first embodiment is used when the remote
viewing device is an analog viewing device, such as a
standard television. In such a situation a window man-
ager (not shown), residing in memory 315, will output a
radio frequency (RF) signal to the coaxial connection
320, leading to the television set, after the decoder de-
compresses the received compressed digital television
signal.
[0071] In the embodiment where the remote viewing
device is digital, but contains no software allowing the
device to view compressed digital video, the signal is
merely decompressed. The decompressed digital signal
is sent to the viewing device through coax connection
320, which can alternatively be an RCA connection, or
any other baseband signal transference device. The coax
connection 320 is driven by RF driver 345 where the sig-
nal can be processed and sent to a monitor, typically via
a high-rate connector such as a video graphics array
(VGA) connector or digital video interface (DVI) connec-
tor. Alternatively, the digital viewing device, such as an
LCD, for example, can be driven directly by the digital
signal without an intervening connector.
[0072] Finally, in the case where the remote viewing
device is a device such as a properly configured laptop
computer, and the wireless Ethernet device is merely a
PCMCIA card with no decoding capability, the signal can
be merely sent to the processor of the laptop computer.
The processor then uses algorithms stored in memory
to decompress the signal, and sends the decompressed
digital signal to the video card to be displayed. Alterna-
tively, a hardware playback add-on card, which could be
used to display the compressed digital data could be
used. The add-on card handles decompression without
using the processor to perform the decompression. The
card delivers full-screen, full-motion, full-color and CD-
quality audio at the full National Television Standards
Committee (NTSC) video frame rate of 30 framers per
second. Hardware playback is generally of much higher
quality than the software playback seen using the laptop
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computer. In another alternative embodiment, a PCMCIA
card could provide decompression of the encoded signal
with the same advantages of the hardware playback add-
on.
[0073] The remote set top box 170 may also include
an infrared receiver/driver 325. The infrared receiver/
driver 325 can be used to receive infrared signals from
a remote control device and transfer them to the proces-
sor/controller 330. The processor/controller 330 then
converts the user input into a control signal. The proces-
sor/controller 330 relays these control signals to the wire-
less Ethernet device 305, which in turn sends them to
the master set top box 160 (FIG. 2) in order to change
the program stream. Alternatively, the processor/control-
ler 330 can also receive user input from the user interface
325. The user interface 325, senses a user input through
buttons 335 on the front of the set top box in some em-
bodiments. In alternative embodiments, the user inter-
face could take the form of a keyboard, a mouse or a
touch screen, among others, of a laptop or desktop com-
puter, with slight modifications to the user interface 325.
[0074] In an alternative embodiment, the remote itself
could contain a wireless device transmitting directly to
the master set top box 160 (FIG. 2) in order to change
the program stream. In this embodiment the user input
might never be sensed at the remote set top box. Instead,
a transceiver in the remote control would communicate
with the wireless device at the master set top box, rather
than relaying the information through the remote set top
box.
[0075] In the embodiment where the viewing device is
a laptop computer, most of these functions can be per-
formed by a software package residing on the computer.
For example, as mentioned above, most computers al-
ready contain decoding software 340 in memory 315,
which allows the user to view video on the laptop com-
puter, a few such examples being Microsoft NetMeeting
and Windows Media Player available from Microsoft of
Redmond, Washington, and Real Player, available from
RealNetworks, Inc. of Seattle, Washington. The de-
scrambler and user interface 325 can also be embodied
in a software solution on the computer, while the control-
ler 330 function can be performed by the processor. One
function that is not often replicated by a laptop is the
wireless communication device 305. Conceivably, a
wireless communication device 305 could be built into
hardware in the computer, but generally is not currently
available in many laptops. Thus, a wireless communica-
tion device 305 would probably have to be added through
a peripheral device or PCMCIA card as disclosed in
FIGS. 1A, 1B, and 1C.
[0076] Referring now to FIG. 3A, shown is a flowchart
further illustrating the operation of the remote set top box
170 (FIG. 3). First, the remote set top box 170 receives
350 the encoded signal from the master set top box 160.
Then, the signal is tested to see whether it has been
encrypted 351. If the signal has been encrypted, it is de-
crypted 352. Then the signal tested again to determine

what type of encoding was used to encode the signal 353
at the master set top box 160. In alternate embodiments,
more than one type of encoding is used in order to
achieve both low latency and high quality video, thus a
choice is illustrated as H.263 encoding or MPEG encod-
ing, though it should be understood that the choice could
be among other formats as well. If the signal has been
H.263 encoded, the signal is decoded according to the
H.263 algorithm 354. If the signal has been MPEG en-
coded, the signal is decoded according to the MPEG al-
gorithm 355. The signal is then sent to the viewing device
356, and the process starts over again.
[0077] Referring now to FIG. 4, several alternate em-
bodiments of the present system are represented in FIG.
4. Some functionality of the remote set top box 170 is
embedded in a TV pad viewing device 400 with a liquid
crystal display (LCD) 405. In this configuration the infra-
red receiver/driver 325 (FIG. 3) is not included in the re-
mote set top box 170 (FIG. 3). Because the remote set
top box 170 is built-in to the structure of a completely
mobile viewing device 400, there is less need for a sep-
arate remote control, although one may be added with
minimal alteration of the TV pad viewing device 400.
[0078] Instead, remote control software 410 is imbed-
ded into the TV pad viewing device 400 along with the
remote set top box 170. The functionality of the remote
control software 410 will be discussed later in this appli-
cation. The remote control software 410 commands can
either be sent straight to the wireless Ethernet device
305 (FIG. 3) to be relayed to the master set top box 160,
or they may be sent to the controller 330 (FIG. 3) where
a control signal can be created and passed along to the
wireless Ethernet device 305 (FIG. 3). When the master
set top box 160 receives the control signal, the wireless
Ethernet device 260 (FIG. 2) passes the control signal
on to the controller 230 (FIG. 2). The controller 230 using
the navigator 265 then relays the control signal to the
appropriate device, usually the tuner 210 (FIG. 2), if a
channel change is requested, for example. The tuner will
then change the tuned program stream in response to
the control signal. Likewise, when a user requests other
settings changes, the controller effects these changes
through the function implied, such as changing the vol-
ume, which may be handled directly by the viewing device
400, or initiating an interactive program guide, which
could be generated by the master set top box 160 or
directly by the viewing device 400 executing the alternate
remote set top box 170 functionality, as discussed above.
[0079] Another aspect of one embodiment of the in-
vention that can be discussed with reference to the TV
Pad embodiment in FIG. 4 is the Internet browsing ca-
pability 420. This capability can be added to any of the
remote set top box embodiments, but is displayed here
on a TV pad viewing device 400. Internet browser soft-
ware 420 is added to the viewing device and has the
capability of showing a website along with the television
program currently being tuned, thus using the same wired
or wireless network for video and internet data.
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[0080] Internet connectivity is added to the remote set
top box in one of several ways. First, the Internet con-
nection can be handled by the master set top box 160
(FIG. 1D). The master set top box 160 in that case could
contain a cable modem, a standard analog modem, a
digital subscriber line (DSL) modem, integrated services
digital network (ISDN) modem, an Ethernet connection,
or any other suitable connection. In this embodiment, the
internet browser 420 could be run on the master set top
box 160, in which case the signal sent across the link
would be the entire picture including the browser.
[0081] Alternatively, the Internet browser software 420
could be run on the remote set top box. Running the
browser software 420 at the remote set top box would
reduce the bandwidth necessary to add Internet connec-
tivity to the system. Moreover, in some embodiments the
remote set top box is housed in a laptop, which would
likely already have Internet browser software 420 in-
stalled.
[0082] Another way to add Internet connectivity is
through the remote set top box functionality. The same
methods for connecting the master set top box 160 to
the Internet can be used to connect the remote set top
box 170 to the Internet (i.e. cable modem, analog modem,
DSL, etc.). A drawback to this method however, might
be a reduction in mobility/portability of the remote set top
box 170. However, the reduction in mobility can be coun-
teracted by using wireless modems, which are now wide-
ly available, to connect to an Internet service provider
(ISP).
[0083] Another way to give the system Internet con-
nectivity is through the remote viewing device 400. In this
embodiment, the remote viewing device 400 takes care
of the protocol necessary to connect the device to the
Internet and also has the processing power to run the
Internet browser 420. The advantage of this method is a
reduction in the complexity of the set top boxes 160 and
170, which results in lower costs and allows the user to
decide what sort of Internet connection is necessary.
[0084] Another aspect of one embodiment of the in-
vention to be discussed with reference to the TV Pad 400
is the remote control operation. The screen remote con-
trol (remote control pad 410 in FIG. 4) operates substan-
tially differently than an infrared remote and will be dis-
cussed in more detail here. In a normal infrared remote
control, when a button is pressed, the remote may repeat
the command many times until the button is released.
Thus a normal set top box will continue to scroll until there
are no longer any key-press signals. This mechanism
helps to assure that at least one of the control signals
sent by the remote will reach the sensor at the set top
box, as well a continue scrolling function.
[0085] However, in this embodiment of a screen re-
mote control, the user interface 335 may recognize two
events based upon the user’s actions that will be embod-
ied in the control signal. If, for example, the user presses
the channel up button, the first event will be the button
being depressed, which will be sensed by the user inter-

face. Then the user interface 335 will create a "channel
up pressed" control signal. The "channel up pressed"
control signal is then sent to the master set top box 160.
The second event recognized by the user interface oc-
curs when the user releases the button after some period
of time. This event will cause the user interface to create
a "channel up released" control signal. This event control
signal is then sent to the master set top box 160.
[0086] In a conventional infrared remote, this configu-
ration would not be very effective, since there is no guar-
antee that the "channel up released" signal would be
sensed at the set top box. Thus with that configuration,
the set top box would continue to scroll through program
streams indefinitely until it receives a release signal.
However, since the protocol used for almost all forms of
networking creates an acknowledgment of the receipt of
the signal, the "release" signal is more likely to eventually
reach the master set top box 160 in this embodiment.
Thus, the master set top box 160 will not continue to scroll
through program streams indefinitely after the button has
been released.
[0087] Referring now to the reception of the remote
commands at the master set top box 160. First, the mas-
ter set top box 160 senses whether or not a control signal
has been received from the remote set top box 170. Then,
after the signals are received by the master set top box
160, the master set top box 160 sends them to the nav-
igator 265 through the controller 230 asking that the com-
mand be performed or passed on to an application, such
as a WatchTV application. The function requested most
often is a channel change, although the remote control
can contain a plurality of other commands such as, for
example, among others, volume change, program guide
request, "Pizza on Demand", menu request, etc. In the
case where the function is a channel change, the con-
troller 230 would in turn cause the first tuner 210 to per-
form a channel change by tuning the program stream
requested. Additionally, if no "button released" signal is
received at the master set top box 160 for a period of
time after a "button pressed" signal is received, the nav-
igator 265 will decide that the user intends to signal a
second remote operation corresponding to the first com-
mand, and perform the operation accordingly. The nav-
igator 265 continues making this decision to repeat until
the button is finally released, and the button-release mes-
sage is received.
[0088] In interpreting the word "button" used in regard
to the remote control, a person skilled in the art would
recognize that there is no requirement that the "button"
be a physical button. Rather, the "button" can be a screen
button, such as a touch screen button or a button click-
able by a mouse, or any other structure that can sense
a user input. Furthermore, it should be clear to one skilled
in the art that a normal infrared remote can be used in
conjunction with the electronic remote in relaying the in-
frared signal in the same manner as described above.
This can be accomplished through the attachment of an
infrared sensor at the remote set top box with almost
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identical characteristics.
[0089] Another embodiment of the remote set top box
shown in FIG. 4 is the laptop computer 425. This embod-
iment was discussed earlier with respect to FIG. 1C.
Again, the master set top box 160 communicates with
the laptop computer 425 through a network communica-
tion device. Here, the network communications device is
a PCMCIA card 163 (FIG. 1C) installed in the laptop 425.
The laptop computer takes care of the other functions
seen on remote set top boxes in other embodiments.
[0090] A third embodiment of the remote set top box
(also shown in FIG. 1D) involves reconfiguring an existing
remote set top box 430 so that it may receive network
communications from a master set top box 160. The re-
mote set top box 430 is then connected to the television
435 via a coax cable 440. Thus, a television 435 is no
longer required to be located near a cable outlet, so the
television is now a portable viewing device in that it can
be placed without regard for where the cable outlet is
located, and, in some embodiments, can moved without
disrupting the cable programming. Moreover, many of
the electronics (the tuner, for example) and applications
are no longer necessary elements of the remote set top
box 430.
[0091] A fourth embodiment of the remote set top box
170 is merely an extension of the previous embodiment.
Here the remote set top box 170 is an element of a tel-
evision 445. The remote television 445 acts as both the
viewing device and the remote set top box 170, receiving
the signals from the master set top box 160 through a
small antenna 450.
[0092] A fifth embodiment of the remote set top box
shown is a personal digital assistant (PDA) 455. The PDA
455 is similar to the TV pad 400 in that they are both
comprised of an LCD as the viewing device. One differ-
ence between the PDA 455 and the TV pad 400 is that
the TV pad 400 is manufactured specifically for watching
television, while the PDA 455 is manufactured for multiple
purposes. Because of their multi-purpose background,
most PDAs 455 come equipped with an expansion slot,
such that different cards may be inserted to give the PDA
455 alternate functionality. Here, the PDA 455 is
equipped with a remote set top box expansion card,
which allows it to communicate with the master set top
box 160.
[0093] Referring now to FIG. 5, a flowchart illustrating
a link between the Internet browser and the program be-
ing watched is shown. This is a further variation of an
embodiment of the present invention which involves in-
cluding a link between the website displayed on the in-
ternet browser discussed in regard to FIG. 4 and the tel-
evision program being tuned by the master set top box
160 (FIG. 1D). In order to do this, the controller 230 (FIG.
2) first senses when a program change has occurred
(step 450). Control signals, including channel up/down
commands, come through the controller 230 (FIG. 2),
therefore, the controller 230 (FIG. 2) has access to know
when a program change has occurred.

[0094] Next, the controller retrieves the program infor-
mation from an application like WatchTV running in mem-
ory (step 455). Using digital television, the incoming sig-
nal contains program information out-of-band signals or
information interlaced into the picture frames. As men-
tioned above, the interactive program guide generator
uses some of these same program information packets
when it creates the program guide.
[0095] When the program information has been re-
trieved, the controller performs an Internet search using
the program information of the program being tuned (step
460). The controller then decides whether any of the web-
sites are relevant websites (step 465). Most search en-
gines define relevant websites in terms of those websites
that use the search term from with the highest frequency.
Here, the search engine might be instructed only to look
for websites that use the search term with a specified
frequency. The specified frequency could be a variable
determined by the user, it could be fixed, or there may
be no specified frequency, wherein the search engine
would return any site using the term at least once. The
controller then redirects the browser to open the most
relevant site found (step 470).
[0096] Alternatively, the controller could perform a
search on an internal lookup table in order to find a web-
site associated with that channel or program (step 475).
If there is a website listed in the lookup table as being
associated with the program or channel (step 480), the
controller will redirect the website to open that uniform
resource locator (URL) (step 485). In a variation of this
embodiment, the program guide database sent on the
BFS signal may also contain a web link as a database
entry associated with each program and/or each channel.
Thus, when the program and/or channel are changed,
the BFS signal can be transmitted along with the new
signal, and the web browser can redirect on receipt of
the BFS signal.
[0097] The search engine could employ any or all of
the methods described above, and perform the methods
in any order, such that a website associated with a pro-
gram or channel can be located. In the case where there
is no website found through the Internet search, through
the lookup table or on the BFS signal, the browser could
continue to browse the current website or automatically
redirect to a "home" website that has been defined by
the user or is hardwired into the software.
[0098] One can imagine numerous alternatives to the
above-described embodiments. One such embodiment
would be to open a website for advertisements associ-
ated with the channel being tuned. In another such em-
bodiment, the program itself could send commands for
the website browser to change to a particular website at
various time intervals. A third embodiment could include
switching the order of searches and attempt to tune the
website associated with the lookup table prior to attempt-
ing an Internet search for a website. A fourth embodiment
could render the lookup table modifiable by the user to
switch to a website of their own choice upon switching
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to a particular program. In a fifth embodiment, the pro-
gram could be linked to more than one website requiring
another browser to open (i.e. pop-up windows). And
many more permutations to the above mentioned
scheme would be readily apparent to one skilled in the art.
[0099] Referring now to FIG. 6, another alternative em-
bodiment of the distribution system is shown, wherein a
set top box 600 acts as a master set top box that can be
mounted, for example, on a telephone pole 601 outside
the home. From there the master 600 can independently
control the signals distributed to one or more house(s)
605(a-d) in the neighborhood in which it is mounted. Es-
sentially, the master set top box 600 performs the function
of a distribution hub. Each hub transmitting to one or more
remote set top boxes 170(a-d) installed in the neighbor-
hood homes 605(a-d).
[0100] The limited number of channels and bandwidth
(approximately 10-11Mbps across three channels for
wireless Ethernet, 10 Mbps on seven channels for Blue-
tooth 2.0, 54Mbps over 8-12 channels for 802.11a,
22-24Mbps on two-three channels for IEEE 802.11g,
10Mbps on four channels for HomeRF 2.0, and 54Mbps
on 19 channels for HiperLAN/2) effectively puts a limit
currently on the number of houses that can be served by
one master set top box. A further limit is placed by the
signal strength of each of the wireless systems, which
can transmit up to about 100 feet. The remote set top
box 170 then receives the signal from the master set top
box 600. Each tuner contained by the master set top box
600 is independently tunable by the master controller at
the request of each remote set top box 170. Thus a single
master set top box 600 could deliver a personalized sig-
nal to each of the houses 605.
[0101] One skilled in the art will recognize that the sys-
tem described above may also be adapted for intra-home
use. The intra-home distribution system would include a
master set top box 600 that receives the cable television
signal through a coax cable connected to a distribution
box outside the home. Here the distribution box is mount-
ed in the attic, however a person having ordinary skill in
the art should recognize that the master 600 could be
placed anywhere inside or outside of the home. The only
relevance of the location of the master 600 is that the
remote set top boxes 170(a-d) should be able to pick up
the signal being broadcast by the master 600.
[0102] The aforementioned programs and software,
which comprise an ordered listing of executable instruc-
tions for implementing logical functions, can be embodied
in any computer-readable medium for use by or in con-
nection with an instruction execution system, apparatus,
or device, such as a computer-based system, processor-
containing system, or other system that can fetch the
instructions from the instruction execution system, appa-
ratus, or device and execute the instructions. In the con-
text of this document, a "computer-readable medium"
can be any means that can contain, store, communicate,
propagate, or transport the program for use by or in con-
nection with the instruction execution system, apparatus,

or device. The computer readable medium can be, for
example but not limited to, an electronic, magnetic, op-
tical, electromagnetic, infrared, or semiconductor sys-
tem, apparatus, device, or propagation medium. More
specific examples (a nonexhaustive list) of the computer-
readable medium would include the following: an electri-
cal connection (electronic) having one or more wires, a
portable computer diskette (magnetic), a random access
memory (RAM) (electronic), a read-only memory (ROM)
(electronic), an erasable programmable read-only mem-
ory (EPROM or Flash memory) (electronic), an optical
fiber (optical), and a portable compact disc read-only
memory (CDROM) (optical). Note that the computer-
readable medium could even be paper or another suita-
ble medium upon which the program is printed, as the
program can be electronically captured, via for instance
optical scanning of the paper or other medium, then com-
piled, interpreted or otherwise processed in a suitable
manner if necessary, and then stored in a computer mem-
ory.
[0103] The flowcharts of FIGS. 2A, 3A, and 5 show the
architecture, functionality, and operation of a possible
implementation of the devices described herein. In this
regard, each block represents a module, segment, or por-
tion of code, which comprises one or more executable
instructions for implementing the specified logical func-
tion(s). It should also be noted that in some alternative
implementations, the functions noted in the blocks might
occur out of the order noted in the figures. For example,
two blocks shown in succession in the figures may in fact
be executed substantially concurrently or the blocks may
sometimes be executed in the reverse order, depending
upon the functionality involved.

Claims

1. A subscriber television system for detecting the pres-
ence of a remote device (101, 170), the remote de-
vice being an audio/video device, and distributing
subscriber program services by transmitting said
program services in the form of a plurality of audio/
video signals from a headend facility (1) to a plurality
of said audio/video devices, the system comprising:

a primary device (130, 160) for receiving and
distributing the plurality of audio/video signals
from said headend facility (1) and including a
wireless accessory (110, 161) for wireless com-
munication with at least one remote device to
distribute said audio/video signals,

characterized in that the primary device is a set-
top box (130, 160), determines a distance between
the primary device and each remote device (101,
170) via the wireless accessory,
wherein the primary device receives a proximity de-
tection request from the headend facility, and, in re-
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sponse, the primary device transmits a signal indi-
cating the presence or absence of the at least one
remote device within the predetermined distance,
wherein when the headend facility receives the sig-
nal indicating the absence of the at least one remote
device, the headend facility discontinues program
services to the at least one remote device.

2. The system of claim 1, wherein when the primary
device determines the distance to be outside of the
predetermined distance, the corresponding remote
device discontinues receiving signals.

3. The system of claim 1, wherein the headend facility
discontinues program services by at least one of no
longer transmitting signals directly from the headend
facility and sending a discontinue signal to the pri-
mary device directing the primary device to no longer
communicate with the at least one remote device.

4. The system of claim 1, wherein the primary device
includes a set-up procedure that includes detecting
and storing the distance between the primary device
and the at least one remote device, wherein the de-
tected distance becomes the predetermined dis-
tance.

5. The system of claim 1, wherein the primary device
determines the distance by using a receive signal
strength indication measurement.

6. The system of claim 1, wherein the primary device
determines the distance by using ultrawideband
(UWB) communications with the at least one remote
device.

Patentansprüche

1. Ein Teilnehmer-Fernsehsystem zum Erfassen des
Vorhandenseins eines entfernten Geräts (101, 170),
wobei das entfernte Gerät ein AudioNideo-Gerät ist,
und Verteilen von Teilnehmer-Programmdienstlei-
stungen durch Senden der Programmdienstleistun-
gen in Form einer Vielzahl von AudioNideo-Signalen
von einer Kopfstationseinrichtung (1) an eine Viel-
zahl der AudioNideo-Geräte, wobei das System fol-
gendes umfasst:

ein Hauptgerät (130, 160) zum Empfangen und
Verteilen der Vielzahl von Audio/Video-Signa-
len von der Kopfstationseinrichtung (1) und Ein-
schließen eines drahtlosen Zusatzteils (110,
161) für drahtlose Kommunikation mit minde-
stens einem entfernten Gerät zur Verteilung der
AudioNideo-Signale,

dadurch gekennzeichnet, dass das Hauptgerät ei-

ne Set-Top-Box (130, 160) ist, die eine Entfernung
zwischen dem Hauptgerät und jedem entfernten Ge-
rät (101, 170) über das drahtlose Zusatzteil be-
stimmt, wobei das Hauptgerät eine Anfrage der Um-
gebungserfassung von der Kopfstationseinrichtung
empfängt und als Antwort das Hauptgerät ein Signal
sendet, das das Vorhandensein oder Fehlen des
mindestens einen entfernten Geräts innerhalb der
vorbestimmten Entfernung anzeigt, wobei, wenn die
Kopfstationseinrichtung das Signal empfängt, das
das Fehlen des mindestens einen entfernten Geräts
anzeigt, die Kopfstationseinrichtung die Programm-
dienstleistungen für das mindestens eine entfernte
Gerät beendet.

2. Das System nach Anspruch 1, wobei, wenn das
Hauptgerät bestimmt, dass die Entfernung außer-
halb der vorbestimmten Entfernung liegt, das ent-
sprechende entfernte Gerät das Empfangen von Si-
gnalen beendet.

3. Das System nach Anspruch 1, wobei die Kopfstati-
onseinrichtung die Programmdienstleistungen
durch mindestens eines aus folgendem beendet:
Einstellen des Sendens von Signalen direkt von der
Kopfstationseinrichtung und Senden eines Been-
dungssignals an das Hauptgerät, wobei das Haupt-
gerät angewiesen wird, die Kommunikation mit dem
mindestens einen entfernten Gerät zu beenden.

4. Das System nach Anspruch 1, wobei das Hauptgerät
ein Verfahren zum Einstellen einschließt, das das
Erfassen und Speichern der Entfernung zwischen
dem Hauptgerät und dem mindestens einen entfern-
ten Gerät einschließt, wobei aus der erfassten Ent-
fernung die vorbestimmte Entfernung wird.

5. Das System nach Anspruch 1, wobei das Hauptgerät
die Entfernung unter Verwendung einer Indiziermes-
stechnik der Empfangssignalstärke bestimmt.

6. Das System nach Anspruch 1, wobei das Hauptgerät
die Entfernung unter Verwendung von Ultrabreit-
band(UWB)-Kommunikation mit dem mindestens ei-
nen entfernten Gerät bestimmt.

Revendications

1. Système de télévision par abonnement pour détec-
ter la présence d’un dispositif à distance (101, 170),
le dispositif à distance étant un dispositif audio-vi-
déo, et pour distribuer des services de programmes
aux abonnés en transmettant lesdits services de pro-
grammes sous la forme d’une pluralité de signaux
audio-vidéo depuis une installation de tête de réseau
(1) jusqu’à une pluralité desdits dispositifs audio-vi-
déo, le système comprenant :
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un dispositif principal (130, 160) destiné à rece-
voir et à distribuer la pluralité de signaux audio-
vidéo provenant de ladite installation de tête de
réseau (1) et comprenant un accessoire sans fil
(110, 161) pour la communication sans fil avec
au moins un dispositif à distance afin de distri-
buer lesdits signaux audio-vidéo,

caractérisé en ce que le dispositif principal est un
boîtier décodeur (130, 160), en ce qu’il détermine
une distance entre le dispositif principal et chaque
dispositif à distance (101, 170) via l’accessoire sans
fil,
dans lequel le dispositif principal reçoit une requête
de détection de proximité en provenance de l’instal-
lation de tête de réseau, et, en réponse, le dispositif
principal émet un signal indiquant la présence ou
l’absence du au moins un dispositif à distance à l’in-
térieur de la distance prédéterminée,
dans lequel lorsque l’installation de tête de réseau
reçoit le signal indiquant l’absence du au moins un
dispositif à distance, l’installation de tête de réseau
interrompt des services de programmes vers le au
moins un dispositif à distance.

2. Système selon la revendication 1, dans lequel lors-
que le dispositif principal détermine la distance com-
me étant en dehors de la distance prédéterminée,
le dispositif à distance correspondant interrompt la
réception de signaux.

3. Système selon la revendication 1, dans lequel l’ins-
tallation de tête de réseau interrompt des services
de programmes au moins en n’émettant plus de si-
gnaux directement à partir de l’installation de tête de
réseau ou en envoyant un signal d’interruption au
dispositif principal commandant au dispositif princi-
pal de ne plus communiquer avec le au moins un
dispositif à distance.

4. Système selon la revendication 1, dans lequel le dis-
positif principal comprend une procédure de confi-
guration qui inclut la détection et la mémorisation de
la distance entre le dispositif principal et le au moins
un dispositif à distance, dans lequel la distance dé-
tectée devient la distance prédéterminée.

5. Système selon la revendication 1, dans lequel le dis-
positif principal détermine la distance en utilisant une
mesure d’indication de l’intensité de signaux de ré-
ception.

6. Système selon la revendication 1, dans lequel le dis-
positif principal détermine la distance en utilisant des
communications à bande ultralarge (ULB) avec le
au moins un dispositif à distance.
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